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(57) ABSTRACT

A tube coupling includes a body (1) to receive a tube (22). The
body has lateral recesses (12) extending outwardly from an
internal wall. An O-ring (3) is retained by the body distally of
the recesses. A collet (5) includes aring (6) and collet legs (7)
to be received in the lateral recesses and having a tooth (8)
facing the passageway. Proximal movement of the collet with
respect to the body causes the fingers to deflect inwardly. A
tube support (10) includes a ring (12) and has a key to align
with the body. Castellations (13, 14) extend proximately from
the tube support ring and are complementary to the collet legs
to align the collet with respect to the body as the collet is
inserted into the body.

17 Claims, 5 Drawing Sheets
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TUBE COUPLING HAVING AN IMPROVED
COLLET ALIGNMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to United Kingdom Appli-
cation No. 1010501.3, filed on Jun. 22, 2010, which applica-
tion is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. The Field of the Invention

The present invention relates to a tube coupling comprising
a body having an open proximal end and a throughway to
receive a tube, in use, the body having at least one lateral
recess extending outwardly from an internal wall; an O-ring
retained by the body distally of the or each recess and sur-
rounding the throughway; a collet inserted into the proximal
end of the body, the collet comprising a ring and at least one
distally projecting collet leg, the or each collet leg being
received in a respective lateral recess in the body and having
a tooth facing the passageway, the body and leg being
arranged such that proximal movement of the collet with
respect to the body causes the or each finger to deflect
inwardly. Such a coupling will subsequently be referred to as
being “of the kind described”.

2. The Relevant Technology

A tube coupling of the kind described is well-known in the
art. One example of such a coupling is illustrated in FIG. 1,
which represents a product sold by John Guest as part of the
“Underground” range.

As illustrated in FIG. 1, the body 1 is of tubular construc-
tion and has lateral recesses provided by four windows 2. An
O-ring 3 is placed into the body 1 and rests in a recess (not
shown) which is beyond the windows 2. An optional spacer
washer 4 is fitted in the body 1 between the O-ring 3 and the
windows 2 and a collet 5 is pushed into the tubular body 1 to
complete the assembly. The collet comprises a collet ring 6
and four distally projecting collet legs 7, each of which
locates within a respective window 2.

As is well-known in the art, a tube is pushed into the
coupling from the collet end through the throughway to a
position beyond the O-ring 3. The O-ring then seals against
the outer face of' the tube. Pulling on the tube in the proximal
direction causes teeth 8 on the collet legs 7 to bite into the tube
such that the collet 5 is drawn proximally together with the
tube. Cam surfaces 9 on the collet legs 7 co-operate with the
proximal edges of respective windows 2 in order to deflect
collet legs 7 inwardly to produce a clamping force on the tube
which increases with the pulling force on the tube to provide
a secure coupling.

In order to release the tube from the coupling, the collet 5
is pushed distally and held in that position so that the teeth 8
are disengaged from the tube which can then be readily with-
drawn.

As is apparent from FIG. 1, in order to assemble the cou-
pling, the O-ring 3, spacer washer 4 and collet 5 are sequen-
tially inserted into the housing 1. The collet 5 must be cor-
rectly aligned so that the collet legs 7 line up with their
respective windows 2. If the collet 5 is not inserted correctly,
the legs 7 can be damaged in use, or the collet 5 could fall out.

The present invention is directed to an improvement of a
tube coupling of the kind described which is designed so that
it is impossible to insert the collet in an incorrect alignment.

SUMMARY OF THE INVENTION

According to the present invention, a tube coupling of the
kind described is characterised by a tube support within the
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body, the tube support comprising a ring surrounding the
throughway between the O-ring and the or each collet leg, the
body and tube support being provided with complementary
keys to align the tube support and body to enable insertion of
the collet, and at least one castellation extending proximally
from the tube support ring which is complementary to a
respective collet leg to align the collet with respect to the body
as the collet is inserted into the body.

By providing a tube support with at least one castellation
which can correctly align the collet, insertion of a misaligned
collet is prevented. The tube support is, of course, required to
be correctly inserted so that the keys between the body and
support correctly locate with respect to one another. However,
if a tube support is not correctly located, then it is impossible
to insert the collet into the housing. Thus, assembly with the
tube support incorrectly aligned is impossible. Once the tube
support is correctly aligned, it naturally follows that the collet
must be correctly aligned owing to the or each castellation.
The present invention therefore guarantees assembly with the
components correctly aligned.

The complementary keys between the body and tube sup-
port can be provided adjacent to the tube support ring. How-
ever, preferably, the key on the tube support is provided at the
proximal end of at least one castellation and the respective
key on the body is preferably provided at the proximal end of
the body. In particular, the key on the proximal end of at least
one castellation is preferably a radially and axially outwardly
extending projection and the respective key on the body is a
groove on the proximal face of the body.

Such a construction allows the tube support to be readily
dropped into the body in the correct orientation. Therefore,
not only is the reliability of the assembly process improved
for the reason set out above, but it is also simplified as the tube
support is readily inserted in the correct orientation.

While one castellation is sufficient to provide the necessary
alignment, there are preferably two or more castellations. The
presence of two or more castellations provides support and
alignment for the tube when it is being pushed into the cou-
pling which will reduce the risk of the end of the tube dam-
aging or dislodging the O-ring seal. The castellations also
provide support of the tube during its service lifetime, par-
ticularly if the tube is subjected to a lateral load. If two
castellations are provided, these will need to have a reason-
ably large circumferential dimension in order to provide the
necessary support. Preferably, therefore, three or more cas-
tellations are provided.

Preferably the castellations diverge from one another
towards the proximal end and the throughway in the body is
dimensioned so as to deflect the castellations inwardly as the
tube support is inserted into the body. This provides a tight
interference fit between the tube support and body creating a
stable sub-assembly during manufacture.

Preferably, the or each castellation tapers towards its proxi-
mal end. This provides a lead-in for the collet legs, thereby
facilitating alignment of the collet and increasing productiv-
ity.

The distal face of the tube support ring is preferably pro-
filed to support the O-ring during tube insertion. This assists
with alignment of the tube support and provides further pro-
tection for the O-ring.

Preferably, the proximally facing surfaces of the tube sup-
port ring between castellations are configured to contact the
distal ends of the collet legs when the collet is pushed distally
into the body to a release position. This helps maintain the
collet legs in alignment, thereby improving the release of the
tube.
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BRIEF DESCRIPTION OF THE DRAWINGS

An example of a coupling according to the present inven-
tion will now be described with reference to the accompany-
ing drawings, in which:

FIG. 1 is an exploded perspective view of a prior art cou-
pling;

FIG.21is aview similarto FIG. 1 showing an example of the
present invention;

FIG. 3 is a view similar to FIG. 2 showing the coupling
partially assembled;

FIG. 4 is an end elevation of the coupling shown in FIGS.
2 and 3;

FIG. 4A is a cross-section through line A-A in FIG. 4; and

FIG. 5 is a view similar to FIG. 4A but with a tube inserted.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The coupling is, in most respects, similar to the coupling
described in FIG. 1 above and the description of this will not
be duplicated here.

The same components have been represented with the
same reference numerals where appropriate.

The main difference is that the spacer washer of FIG. 1 has
now been replaced by a tube support 10 which will be
described in greater detail below. The other difference is that
apair of notches 11 have been formed on the proximal face of
the body 1 for reasons which will be described below.

The tube support 10 comprises a tube support ring 12 at the
distal end. This may be a complete or a split ring. Projecting
distally from the tube support ring 12 are a pair of first cas-
tellations 13 and a pair of second castellations 14 and it should
be noted that the number and positioning of each type of
castellation may be varied. The first pair of castellations are
simple straight projections which have a taper 15 such that
their circumferential dimension reduces towards the proxi-
mal end.

The second castellations 14 also have a slight taper 16 but
also have, at their proximal end, a radially outwardly stepped
projection 17. This projection 17 is sized and shaped to enter
the corresponding groove 11 on the proximal face of the body
1 when the tube support is inserted into the body 1 as shown
in FIG. 3.

In order to assemble the connector, the O-ring 3 is first
inserted from the distal end of the body 1 and comes to rest on
a concave ledge 18 within the body (see FIG. 4A). The tube
support 10 is then inserted until its distal face 19, which is also
profiled to support the O-ring 3 comes into contact with the
O-ring. The tube support 10 is inserted in such an orientation
that the projections 17 drop into the notches 11. It will be
appreciated that it is easy to insert the tube support 10 in the
correct orientation as the notches 11 and projections 17 are
highly visible during the insertion process. Further, if the tube
support 10 is inserted in the incorrect orientation, it cannot be
fully inserted as the projections 17 will abut against the proxi-
mal face of the housing 1. As a consequence, the collet cannot
be subsequently inserted as the tube support 10 obstructs the
windows 2.

To complete the assembly, the collet 5 is then inserted with
the legs 7 being guided by the castellations 13, 14 onto the
correct orientation. The tapers 15, 16 correct any slight mis-
alignment between the two components. The collet 5 may be
designed such that it is only insertable in one unique orienta-
tion. However, in the present case, it has four identical legs
such that it can be inserted in any one of four different orien-
tations.
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Upon insertion, the legs 7 are initially pushed inwards by
the inner wall of the body 1 and then snap into place when
they enter the windows 2. In the inserted position, the distal
end 20 of each collect leg 7 abuts a proximal face 21 of the
tube support ring 12 to provide additional stability to the
collect. The castellations 13, 14 flare outwardly towards to the
proximal end so that, upon insertion into the body 1, they are
deflected inwardly against their own resilience, thereby pro-
viding the tight fit of the tube support within the body 1.

In use, a tube 22 is inserted from the proximal end to the
position shown in FIG. 5. The tube support 10 provides pro-
tection to the O-ring seal 3 preventing it from being dislodged
by insertion of the tube. Also, the castellations 14, 15 provide
lateral support to the tube 22.

Asiswell-known in the art, insertion of the tube 22 deflects
the legs 7 radially outwardly and compresses the O-ring 3 in
order to provide a seal around the tube 22. Pulling the tube in
the proximal direction causes the teeth 8 to bite into the wall
of'the tube 22 deflecting the leg 7 inwardly and increasing the
clamping force. This provides a highly effective way of lock-
ing the tube 22 within the coupling 1. In order to release the
tube 22, the colletring 6 is pushed into the body 1 allowing the
resilience of the legs 7 to disengage the tecth 8 from the tube
22. In the present case, this also has the effect of pushing the
tube support distally against the O-ring seal 3. With the teeth
8 disengaged, the tube 22 is free to be removed from the
connector 1.

The present invention may be embodied in other specific
forms without departing from its spirit or essential character-
istics. The described embodiments are to be considered in all
respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims
rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the
claims are to be embraced within their scope.

What is claimed is:

1. A tube coupling for coupling with a tube, comprising:

a body having an open proximal end and a throughway to

receive the tube, the body having a plurality of radially
spaced apart lateral recesses extending outwardly from
the internal wall, each lateral recess comprising an open-
ing extending through an internal wall;

an O-ring retained by the body distally of the plurality of

radially spaced apart lateral recesses and surrounding
the throughway;

acolletinserted into the proximal end of the body, the collet

comprising a ring and at least one distally projecting
collet leg, the at least one collet leg being received in at
least one of the lateral recesses in the body and having a
tooth facing the passageway, the body and the at least
one collet leg being arranged such that proximal move-
ment of the collet with respect to the body causes the at
least one collet leg to deflect inwardly and such that the
at least one collet leg is disposed between the O-ring and
the ring of the collet; and

a tube support at least partially disposed within the body,

the tube support comprising a ring surrounding the
throughway between the O-ring and the at least one
colletleg, the body and tube support being provided with
complementary keys to align the tube support relative to
the body to enable insertion of the collet, and at least one
castellation extending proximately from the tube sup-
port ring which is complementary to a respective collet
leg to align the collet with respect to the body as the
collet is inserted into the body.

2. The coupling according to claim 1, wherein the key on
the tube support is provided at a proximal end of the at least
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one castellation and the respective key on the body is pro-
vided at the proximal end of the body.

3. The coupling according to claim 2, wherein the key on
the proximal end of the at least one castellation is a radially
and axially outwardly extending projection and the respective
key on the body is a groove on the proximal end of the body,
the projection being received within the groove.

4. The coupling according to claim 3, wherein the proximal
end of the body terminates at a proximal end face, the groove
on the body being formed on the proximal end face and the
key on the at least on castellation being received within the
groove.

5. The coupling according to claim 1, wherein the at least
one castellation comprises two or more castellations.

6. The coupling according to claim 5, wherein the castel-
lations diverge from one another towards the proximal end
and the throughway in the body is dimensioned so as to
deflect the castellations inwardly as the tube support is
inserted into the body.

7. The coupling according to claim 5, wherein the tube
support ring has proximally facing surfaces disposed between
the castellations, the proximally facing surfaces contacting
the distal ends of the collet legs when the collet is pushed
distally into the body to a release position.

8. The coupling according to claim 1, wherein the at least
one castellation comprises three or more castellations.

9. The coupling according to claim 8, wherein the castel-
lations diverge from one another towards the proximal end
and the throughway in the body is dimensioned so as to
deflect the castellations inwardly as the tube support is
inserted into the body.

10. The coupling according to claim 1, wherein the at least
one castellation tapers towards its proximal end.

11. The coupling according to claim 1, wherein the distal
face of the tube support ring is profiled to support the O-ring
during tube insertion.

12. The coupling according to claim 1, wherein tube sup-
port comprises at least two castellations projecting from the
ring and the at least one collet leg is received between the at
least two castellations.

13. The coupling according to claim 1, wherein the ring of
the tube support is located between the O-ring and the ring of
the collet.
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14. The coupling according to claim 1, wherein the at least
one collet leg projecting from the ring of the collet terminates
ata distal end face, the distal end face of the at least one leg of
the collet contacting the ring of the tube support.

15. A tube coupling for coupling with a tube, comprising:

a body having an open proximal end and an internal wall
that bounds a throughway to receive the tube, the body
having a plurality of radially spaced apart lateral
recesses extending outwardly from the internal wall,
each lateral recess comprising an opening extending
through the internal wall;

an O-ring disposed within the throughway of the body and
retained by the body distally of the plurality of recesses,
the O-ring surrounding the throughway;

acolletinserted into the proximal end of the body, the collet
comprising a collet ring and a plurality of spaced apart
colletlegs projecting distally from the collet ring into the
throughway toward the O-ring, each collet leg having an
outside face with at least a portion thereof received
within a corresponding one of the plurality of lateral
recesses of the body and an inside face having a tooth
projecting radially therefrom into the throughway; and

a tube support at least partially disposed within the
throughway of the body, the tube support comprising:

a tube support ring disposed within the throughway
between the O-ring and the collet; and

aplurality of spaced apart castellations extending proxi-
mally from the tube support ring, at least one of the
castellations being disposed between a two of the
plurality of collet legs.
16. The coupling according to claim 15, wherein the exte-
rior surface of each collet leg comprises a sloped cam surface.
17. The coupling according to claim 15, further compris-
ing:
a key projecting from one of the castellations; and
the proximal end of the body terminating at a proximal end
face, an alignment groove being recessed on the proxi-
mal end face, the key being removably received within
the groove.



